Intact, washed Trypanosoma lewisi bloodstream forms, isolated from rats, were agglutinated specifically by antisera against rat whole serum, albumin, armacroglobulin, and IgG. However, trypsinized bloodstream and intact culture forms lacking surface coat were not agglutinated by these antisera. Trypsinized bloodstream forms, incubated in dilute rat or heterologous host serum proteins, were agglutinated with specific antisera. The characteristic surface coat of intact bloodstream forms was absent from trypsinized cells; however, trypsinized and serum-incubated bloodstream forms reacquired a surfacelcoat similar tolthat of intact cells. Gel-diftusion and immunoelectrophoretic results showed that rat albumin, a2-macroglobulin, and IgG were present in the surface coat of bloodstream forms. Results of quantitative rocket immunoelectrophoresis demonstrated that the adsorbed rat serum proteins constituted by weight about 5% of the trypanosome total surface coat protein.
showed that rat albumin, a2-macroglobulin, and IgG were present in the surface coat of bloodstream forms. Results of quantitative rocket immunoelectrophoresis demonstrated that the adsorbed rat serum proteins constituted by weight about 5% of the trypanosome total surface coat protein. Trypanosoma lewisi, a protozoan blood parasite of rats, has a surface coat matrix on its pellicular and flagellar membranes (1, 2) . Culture form cells grown in vitro lack a surface coat (1, 2) . It has been suggested that avidly adsorbed antibody and nonantibody rat serum proteins might constitute a portion of the T. lewisi surface coat (3, 4) . Trypsinized T. lewisi bloodstream forms lack a surface coat, and have a net negative surface charge similar to that of intact culture forms (1, 5) .
In the present study, qualitative and quantitative immunologic methods, and ultrastructure, were used to ascertain whether rat serum proteins were bound in the surface coat of intact T. lewisi bloodstream forms. It was of interest also to determine whether cells naturally lacking, and those enzymically denuded of, coat matrix might obtain or reacquire coat-like properties similar to those of intact bloodstream trypanosomes.
MATERIALS AND METHODS
Cells. The T. lewisi strains used, their maintenance in rats and in cultures, and methods for their isolation and washing were as described previously (1) . Bloodstream 10, 1975. spectrum protease inhibitor, by six alternate cycles of freezing to -50°and thawing at 37°. Homogenates were centrifuged at 12,000 X g for 30 min at 40, and the supernatant containing the cell surface coat was frozen at -50°. Cell Trypsinization. T. lewisi BSF were trypsinized to remove the cell surface coat as described previously (1) . Culture form (CF) cells were treated similarly. After trypsinization, the cells were washed six times in 100 times their volume of cold buffer A by centrifugation.
Isolation of BSF Surface Coat. After BSF trypsinization, cells were centrifuged as above, and the supernatant containing the surface coat tryptic digest (SCTD) was recentrifuged at 4200 X g for 10 min at 4°. The cell-free SCTD supernatant was made to 0.4 mM PMSF and recentrifuged at 12,000 X g as above; the supernatant was frozen at -500.
Agglutination Assays. Antisera against whole rat, mouse, rabbit, and human sera, as well as rat, mouse, and rabbit IgG, were from Miles Laboratories. Normal rat, mouse, rabbit, and human sera were prepared in our laboratory, and normal bovine (Microbiological Associates) and goat sera (Miles) were purchased. Antisera against rat serum albumin, rat a2-macroglobulin, and whole bovine serum were from Cappel Laboratories. All sera were dialyzed against buffer A and complement inactivated. Serum dilutions were made with buffer A.
For agglutination tests, equal parts of stock cell suspension (2 X 108/ml) and serum were mixed, agitated, placed in sealed microtitration plates (Falcon Plastics), and incubated for 30 (6) .
Gel Immunoassays. Host serum proteins in the BSF surface coat were assessed using whole cell homogenates, SCTD, and the various antisera listed above by double-diffusion and immunoelectrophoresis (7, 8) . Protein determinations were made by the Lowry method (9) . All antigens were (Table 1) . Similarly, intact CF (i.e., cells naturally lacking surface coat) and trypsinized CF gave only negative results with all anti-rat sera. Some marginal (i.e., -) nonspecific aggregation of all cell types occurred in these and in subsequent tests with normal rabbit and goat sera at dilutions of up to 1:10 (Tables 1-3) .
To ensure that results of various treatments were directly comparable, all cells were trypsinized en masse, washed, and subsequently subdivided for incubation in various host serum proteins and buffer solutions.
Trypsinized BSF, after incubation in various rat serum proteins, were agglutinated with specific anti-rat sera ( Table  2) . Identical results were obtained with trypsinized BSF washed up to twelve times in buffer A after incubation in the rat proteins. Trypsinized BSF, incubated in buffer A, as well as intact and trypsinized CF incubated in the rat proteins, were not agglutinated by any anti-rat serum.
Trypsinized BSF incubated in normal heterologous sera and IgG were agglutinated by specific antisera (Table 3) . However, trypsinized BSF, incubated in buffer A, as well as intact and trypsin-treated CF incubated in heterologous host proteins were not agglutinated by any antiserum.
Ultrastructure. Cells used for agglutination tests were examined at the ultrastructure level. Intact BSF, included here for comparison, have a surface coat matrix on the membrane outer lamina (Fig. 1A) . Trypsinization completely re- moves the BSF surface coat, and no coat was ever observed on trypsinized BSF, incubated with buffer A (Fig. 1B) . CF normally lack a surface coat. Trypsinized BSF incubated in dilute rat whole normal serum, IgG, serum albumin, or a2-macroglobulin had a flocculent "surface coat-like" matrix applied to the membrane outer lamina (Fig. 1C) . Similar results were obtained with these cells even after 12 washes in buffer. The "surface coat-like" matrix observed on BSF after incubation with rat serum proteins was not as thick as that of intact BSF (compare Fig. 1A and C) . Similar agglomerated surface matrices were observed on trypsinized BSF incubated in the various heterologous host serum proteins; however, the relative amounts of these deposits were much less than those observed with any homologous host protein.
No similar surface deposits were observed on CF cells regardless of treatment. Gel Diffusion and Immunoelectrophoresis. The SCTD of BSF gave precipitin lines of identity with rat serum antigens in immunodiffusion reactions with rabbit antisera against rat whole normal serum, serum albumin, a2-macroglobulin, and IgG ( Fig. 2A-D) . Normal rabbit serum and specifically absorbed antisera gave no precipitin lines with any antigen. The immunodiffusion results were verified by adjacent-well immunoelectrophoresis reactions (13) . Results identical to those given for the SCTD above were obtained also in reactions using whole BSF homogenates. CF gave only negative results in these tests. Rocket and Tandem-Crossed Immunoelectrophoresis.
Adsorbed rat serum proteins in the BSF surface coat were verified and quantitated by rocket and tandem-crossed immunoelectrophoresis. Of the four concentric precipitin rockets observed with the SCTD and anti-rat serum (Fig. SA) , Cell Biology: Dwyer three were identified subsequently with specific antisera as rat albumin, IgG, and a2-macroglobulin (Fig. SB, C, and D) . The unidentified T. lewisi precipitin rocket was suggestive of crossreacting prealbumin or an albumin degradation product ( Fig. 3A and E 
FIG. 2. Gel immunodiffusion reactions among various anti-rat
sera, rat serum proteins, and T. lewisi BSF surface coat tryptic digest (SCTD). Alb, rat serum albumin; a2, rat a2-macroglobulin; IgG, rat immunoglobulin G; NRS, whole normal rat serum; T.l., SCTD of T. lewisi BSF. As-Alb, As-a2, As-IgG, and As-NRS, rabbit antiserum against rat Alb, a2, IgG, and NRS, respectively. Concentrations of protein per ml used: Alb, a2, and IgG = 100 gg; NRS = 50 gg; T.l. = 1 mg. All wells were filled with 40 Ml and photo- As-a<2
FfG. 3 . Rocket and tandem-crossed immunoelectrophoresis reactions among various rabbit anti-rat sera, rat serum proteins, and SCTD of T. lewisi BSF cells. Alb, albumin; a2, a2-macroglobulin; IgG, immunoglobulin G; NRS, whole normal rat serum; T.I., or T. lewisi SCTD of T. lewisi BSF cells; As-Alb, As-a2, As-IgG, and As-NRS, rabbit antiserum against rat Alb, a2, IgG, and NRS, respectively. (22) (23) (24) for the BSF salivarian trypanosome, Trypanosoma brucei; however, it should be noted that the surface coat ultrastructure of this species differs radically from that of the stercorarian trypanosome group, of which T. lewisi is a member (1, 2, 25) .
It was speculated initially that the trypanosome "extraneous coat" might be composed of host plasma proteins (26, 27) . Later, Vickerman (28) suggested that the salivarian trypanosome surface coat was more likely to be composed of both "endogenous (cell) secretion-and an exogenous accretion of host serum proteins." D'Alesandro (4) proposed a similar hypothesis for BSF T. lewisi. The present results constitute not only direct evidence for adsorbed host serum proteins as regular constituents of a BSF trypanosome surface coat, but also offer definitive identification of the molecular species adsorbed. An analogous study concerned mouse serum proteins presumed to be, but not verified as, a class of a-or possibly p3-globulins adsorbed to the surface of a rodent-adapted strain of the sheep trypanosome, Trypanosoma viax (29) . Aside 
